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Answer all questions, they are of unequal value. 


QUESTION 1 (8 marks): 
Compare and contrast seismic refraction and seismic reflection survey methods. Outline 


applications for each and their advantages and disadvantages. 


QUESTION 2 (8 marks): 
What is a bouguer anomaly? Outline the corrections necessary to calculate a bouguer anomaly. 


QUESTION 3 (8 marks): 
The magnetic properties of rocks may change due to common crustal processes. Provide an 
example of each of the following including mineral changes and indicate changes in physico- 


chemical conditions that induce the change: 


a. Significant increase in magnetisation of a calcareous sedimentary rock 
b. Significant decrease in magnetisation of a dolerite 


QUESTION 4 (8 marks): 
Compare and contrast IP and EM electrical survey methods, listing their advantages and 


disadvantages. Provide examples of their common use. 


QUESTION 5 (16 marks): 
Outline the typical response by the following rock types in a combined radiometric and 
radiometric survey. Make a table listing the rock, the radiometric response and the predicted 


magnetic response: 


An alkali basalt 

A quartzofeldspathic sandstone whose provenance is a mature continental area 
A feldspathic lithic wacke of andesitic provenance 

An amphibolite 

A limestone 

An Fe skarn deposit 

A metamorphosed felsic volcanic 

Thick, insitu regolith 


som me ae op 


QUESTION 6 (12 marks): 
Outline the advantages and disadvantages of using mobile GIS for geological mapping. Provide 
a realistic combination of hardware and software characteristics for a mobile GIS system for use 


in varied field conditions. How is this integrated into desktop GIS? 
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QUESTION 7 (24 marks): 
You have been employed as an exploration geologist by a junior company. With a limited 
budget, you have been tasked to outline an exploration programme over an area of deep regolith. 
The area is approximately 100 km’. Previous exploration companies have conducted detailed 
magnetic surveys, ageneralised geology map and detailed soil and stream sediment 
geochemistry. The company is searching for gold deposits, but base metals are also sought. 


Your supervisor has asked you to include in your programme one new geophysical survey. 


Outline your proposed programme listing your activities in chronological order, providing a 
justification for each. How would you use previous data and publicly available free or cheap 


data to minimise expenditure and maximise information? 


QUESTION 8: (16 marks) 
Fill in the blanks below: 


a. Which element, whose radioactive isotope is detected in gamma ray surveys, is typically 
depleted in the regolith? 


b. Which magnetic mineral is enriched in the regolith and is formed by bush fires? 
c. How does the magnetic susceptibility of most rocks, when subjected to intense chemical 
weathering, alter from its fresh counterpart? 


d. Which geophysical method is used extensively by regolith geologists in mapping? 


e. Whena massive sulphide orebody is subjected to intense chemical weathering, how are the 
following affected? 


1. Magnetic characteristics 
il. Density 
ill. Electrical properties 


f. Which geophysical method may be strongly affected by soil creep? 
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